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1. A method of generating T-cell lines and clones specific to neisserial 
proteins, the method comprising isolating peripheral blood mononuclear cells 
(PBMCs) from the peripheral blood of normal donors and patients recovering 
from neisseria! disease, enquiring the PBMCs with neisserial proteins with or 
without a proliferation stimulant for a prescribed period, stimulating 
proliferation of T-cell lines and clones which are specific to neisserial proteins, 
and maintaining same by regular stimulation. 

q 2. A method as claimed in. clai m 1, characterised in that the neisserial 
proteins are prepared from Neisseria meningitidis and/or Neisseria gonorrhoea 
grown under iron restrictions to induce the expression of iron-regulated 

}jj proteins. 



Vj 

o 



U, A method as claimed in any preceding claim :, characterised in that the 
peripheral blood is obtained from naturally infected patients at different stages 
of illness. 

method as claimed in claim 3, characterised In that the stages include 




stage (on admission), early ^eonvalescence (seven days after admission), 
convalescence (six weeks after discharge) and after full recovery (3 months 
and twelve months after discharge). 

peripheral blood is heparinlsed or treated with ESTA. 



£y_^5. A method as claimed in jrrty "pfVhr>rifTij; flnim, characterised in that the 



(Xj%. A method as claimed in ^an^^feeSteg^^^, characterised in that the 
PBMCs are isolated from the blood by centrifugation. 

7. A method as claimed in^^^^ffie Gcding - d aim , characterised in that the 
PBMCs are initially cultured in medium containing human serum, 
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PBMCs are cultured with the neisserial proteins and mtexleukin 2 (IL-2) for a 
predetermined period. 

S/^^A method as claimed in claim fi, characterised in that the predete 
iod is 3-10 days and may be 5 daysT""" 1 

10. A method as claimed in any of dsimsJ5j>r 9, characterised in that IL-2 
v stimulates the proliferation of the activated T-cell lines an; 

p .LA method as claimed in claim l^characterfsed in that the T-cell lines 
•Q ind clones are maintained by weekly stlmulatic 

V i 
s= 
i= 

^ 2. A method as claimed in claim lQ/or claim 11, characterised in that the 
timulation is provided by proteins inline presence of E.-2 and feeder cells. 

¥* 

hi 3. A method as claimed in/claim 12, characterised In that the feeder cells 

fees' f 

H re antigen presenting feeder cells and. may be autologous Epstein-Barr virus 

p "ansfonned B-lymphocy^es (EBVB). 

O 




A method as claimed m^asy-^peeedas^^jim; characterised in that the 
specificity of the T-cell lines and clones to neisserial proteins is tested prior to 
storing for example in liquid nitrogen. 

A method as claimed in daim_14 v daaracterised in that the specificity is 
fed by measurement of tritiated thymidine incorporation in response to 
stimulation with neisserial proteins jrorapared to irrelevant antigens. 





16. A method as claimed/fa claim 15, characterised in that an irrelevant 
antigen is tetanus toxoid,, 

17. A method as claimed In^aayi ppiaefllTig rMm, characterised in that Jile 
Qj phenotype of the T-cell lines and clones are-itee assessed using flow cytometry 
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A method, as claimed in claim \ 7.£naracterised in tnat ttie anUDocnes are 
CD8* and o/p- and y/5- iJtfeUKceptor (TCR) specific monoclonal 
antibodies. 

19, A method of detecting CD4* T-cell stimulating proteins, the method 
comprising fractionating neisserial proteins and testing the ability of said 
proteins to stimulate proliferation of Neisseria specific T-cell lines and clones 
<^^e^^^fcEBS^mg^eAa-Bafe 4t ot l as^ateiit" i n any of ilm^ u u iJS Sm^ e ltik gs. 

Q 

!p. A method as claimed in claim 19, characterised in that the proteins are 
J ractionated by SDS-PAGE. 

= 3 f 

%! US' 1 ' A method as claimed in any of claims 19 characterised in that the 
r -P Tactions are tested for their ability to stimulate the individual T-cell lines and 

P :lones - 

□ QU2.. A method as claimed in claim jz, characterised in that fractions 
O :ontaining T-cell stimulants are further characterised by SDS-PAGE. 

fcJS, A method as claimed ]r^^^^^=^^^, characterised in that 
polyclonal antibodies are raised to the T-cell stimulating fraction proteins. 

A method as claimed In claim 23, characterised in that the antibodies are 
to screen a genomic meningococcal and/or gonococcal expression library. 

25. A method as claimed In claim 24f characterised in that the expression 
library is a XZapII library. 

26. A method as claimed in j^faim 24 o r claim 25, characterised in that 
isolated neisserial polypeptides which react with the antibodies and their 
respective DNA fragments are further characterised and sequenced. 
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27. A "method of detecting ' i-ceii suliiulawlig r£Cw**wlE.!Ult prctsins, ~e 

method comprising screening a genomic meningococcal or gonococcal 
expression library for recombinant proteins which, stimulate T-cell lines and 
clones. 

28. A method as claimed in claim^_characTerised in that the T-cell lines 
and clones are meningococcal and/or gonococcal specific T-cell lines and clones 



9. A method as claimed in claim 27 fflwtete^S", characterised in that the 
enomic meningococcal or gonococcal expression library is a XZapU phage 

^ ibrary expressing genomic DNA extracted from a strain of Neisseria 

N! 

^ neningitidis or a strain of Neisseria gonorrhoea. 

A method as claimed in claim 29 I _characteri^ed in that a representative 
of recombinant pBluescript SKU plasmid/are excised from the phage 
ibrary and transformed into Rcoli strain XLl-Bme. 

0 il, A method as claimed in claim 30, characterised in that the plasmids are 

B r .,,| / 

1 jl ixcised int o XLl-Blue using a helper phafge. 




32. A method as claimed in rhnm 30^or claim 31, characterised in that the 
transformed Rcoli are cultured/in a medium which may contain ampidllin. 

flU%. A method as claimed hi ^isyuitxlMiiiit-^sJ s^t characterised in that 
meningococcal or gonococcal protein expression is induced by isopropyl-b-D- 
thlo-galactoside. 

34. A method as claimed iji ^ySn^iii, 2/^tg5S, characterised in that the 
bacteria are heat-killed and sonicated before adding to antigen presenting cells. 

a 35. A method as claimed i^aa^e&^ feLia aZJffi^ . characterised in that the 
expressed proteins are tested for their ability to stimulate the individual T-cell 
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$_^36, A method as claimed ia ^fe^^takgt^^ ^gS, characterised in tnat 
CD4* T-cell stimulating bacterial cultures are identified and snbcultured. 

A method as claimed in claim 36. characterised in that the subcultures 
referably rescreened for T-cell stimulation. 

38. A method as claimed in dated 36 or claim 37, characterised in that the 
~D4* T-cell stimulants are identified by sequencing and are further 
haiacterised, 

!9. A method as claimed in any of claims 27 or 2 8, characterised in that the 
;enomic meningococcal or gonococcal expression library Is a XZapII phage 
ibrary expressing genomic DNA extracted from a meningococcal or gonococcal 
jenomic lambda phage display library. 



y 

— f- 



10. A method of detecting CD4 + T-cell stimulating peptides, the method 
:ompiising screening meningococcal or gonococcal genomic phage display 
libraries (PDLs) to identify peptides which stimulate T-cell lines and clones. 



41. A method as claimed in claim 40, characterised in that the T-cell lines 
and clones are meningococcal and/or gonococcal specific T-cell lines and clones 
\ phf 9 * '^ n™nintir,p . ^ T i ir nif»Tlip f 1 f h f 1 n h 1 1 ui HB= i my ..pf ^irmrHH-fH'ft 



42. A method as claimed in 




, characterised in that the 



genomic phage display library (PDL) is generated by fragmenting bacterial DNA, 
cloning and packaging into bacteriophage vectors. 




43. A method as claimed in claim 42, 
sed. 



A meth d as claimed in 




acterised in that two vectors axe 



43, characterised in that the first vector 
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j;«»Tnrr« nnn-HMae 1 'Jftn iminA flH/l«i urh.l^Vi arp p-imrpRRpd at low CODV 

numbers. 

45. A method as claimed in claim #for claim 44, characterised in that the 
second vector preferably displays upto 415 copies of a peptide up to 50 amino 
acids in size, 

46. A method as claimed in^aay^of^ckiima 40 t o-45; characterised in that the 
PDLs are amplified in respective L colt hosts. * 

fi 17, A method as claimed in £j^ S&jmo 4 0 to-46" , characterised in that the 
j :ells are heat Idlled before testing for the ability of the peptides to stimulate the 
^ r-cell lines and clones. 

B f kiefs ^ 0 

J | $^8. A method as claimed in^agy of claims 4jM to-47; characterised in that 
34* T-celi stimulating PDL cultures are identified and subcultured. 

A method as claimed in claim characterised in that the subcultures 
rescreened for T-cell stimulations 




P £LjP- A method as claimed in ^ei^^i sr^ajG S LJ J, characterised in that the 
CD4* T-cell stimulants are identified by sequencing and are further 
characterised. 



51. A method of detecting CD4" T-cell stimulating recombinant proteins, 
#u- using a meningococcal or gonococcal genomic lambda phage display library^ 

52, A method as claimed in claim 51, characterised in that the 
meningococcal or gonococcal genomic lambda phage display library is 
constructed by cloning randomly amplified PCR products using two random 
primers, each tagged at 5' end to restriction sites, inserting same into a pre- 
digested vector, and plating by infecting ZcolL 
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iV „_, a _vu„,. „i„«*v.__^ «.„ riH-m «;?. characterised in that the vector /s a 

^^latnbda phage. 

54, A method as claimed in claim 53, characterised in that xp£ vector is 
XpRH825 vector. 

55. A method as claimed in claim 53 or 54, chWterised in that the 
amplified and digested DNA fragments are package^mto the lambda phage 
using a lambda phage packaging kit. 



CP 



0 
o 
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56. A method as claimed in any of claim^52 to 55, characterised in that the 
■estrictlon sites are Spel or Notl. 

57. A method as claimed in amf&f claims 5 < J_JD-56, characterised in that the 
DNA inserts in the plaques Wed are sequenced, thereby confirming that the 
plaques contain DNA fragm^ts of meningococcal or gonococcal origin. 

58. ^ Use of a polypeptide in the manufacture of a vaccine against neisserial * J 
disease, the peptide comprising aiLamino add sequence J* shown in { ^ 

/SEQjDNO'l^nd SEQJDN02 or an active derivative thereof. 



597 — ^A^polypeptide as claimed in claim 58, characterised in that the 
polypeptide is a CD4* T-cell stimulant. 

60^ A DNA construct for use in the manufacture of a medicament for the ^ 
treatment of neisserial disease the construct comprising a sequence as shown 
in SEQIDN03 or an active derivative thereof. 

6l/ Use of a polypeptide in the manufacture of .a vaccine against neisserial^ . 
disease, the peptide comprising an amiiw acid sequenceQ)shown in SEQIDN03 
and SEQJDN04 or an active derivative thereof ; ' " 

62. A polypeptide as claimed in claim 61, characterised in that the 



AMENDED SHEET 



27 



63. ' A DNA construct for use in the manufacture of a medicament for the 
treatment of neisserial disease, the construct comprising a sequence as shown ^ 
in SEQIDNOl, or an active derivative thereof. 

64. A composition for use as a vaccine against^eisserial disease, the 
composition-comprising two peptides with the^amjno acidjequences as shown 
in SEQJDNOr and SEQJDN02, and SEQIDN03 ,and SEQIDN04 or active 
lerivatives thereof. — — 

\i/ A nucleotide sequence comprising a base sequence as shown in 
JEQJDNOl, or an active derivative thereof, the sequence coding^for a 
>olypeptide having an\amino acid sequence as shown In SEQIDN01\ and 
!EQIDN02, or an active derivative thereof. 

\6. A nucleotide sequence comprising a base sequence as shown in 
EQJDNQ3, or an active derivative thereof, the sequence, coding^ for a 
>olypeptide having an amino acid sequence as shown in SEQJDN03\ and 
IEQIDN04, or an active derivative-tHereof . 



6/^ A vaccine against neisserial disease, the vaccine comprising polypeptide 
with the amino acid sequence as shown in SEQJDN02 or an active derivative 
thereof, 

$8.^ A vaccine against neisserial disease, the vaccine comprising polypeptide 
with the amino acid sequence as shown in SEQIDN04 or an active derivative 
thereof. 

A method of treatment of neisserial disease, the method comprising 
inducing T-cell proliferation with polypeptide comprising one or both of the 
amino acid sequences shown in SEQIDN02 and SEQJDN04, or active 
derivative(s) thereof. 



i 
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JO'f A purified (tiiu. isolated DNA Cuiiipositc comprising the sequence sh.cv.ti f 
in SEQIDN01, or an active derivative thereof. 

7l/ A purified and isolated DNA composition comprising the sequence ^ 
shown in SEQIDN03, or an active derivative thereof. 

7^ t A methodology substantially as hereinbefore described with reference to 
the accompany drawings and sequences. 




7j$/ Use of a polypeptide substantially as hereinbefore/ties cribed with 
reference to the accompany drawings and sequences. 

IfJ A DNA construct substantially as hepetnbefor/' described with reference 
;o the accompany drawings and sequence/ 



A composition substantially as hegei^befo/e described with reference to 
p he accompany drawings and sequent 

O A nucleotide sequence substantially as hereinbefore described with 

ef erence to the accompany drawings and sequences. 

7 * 

7J. A vaccine substantia^ as hereinbefore described with reference to the 
accompany drawings antLsequences, 

Y / 

7fi. A method oy treatment substantially as hereinbefore described with 
reference to theajzeompany drawings and sequences. 

7$, Any newel subject matter or combination Including novel subject matter 
disclosed Iwrem, whether or not within the scope of or relating to the same 
invention as any of the preceding claims. 
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